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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polymer 
fluorescent substance having a strong fluorescence 
and/or excellent charge transportation capability. 
SOLUTION: The polymer fluorescent substance has 
fluorescence in a solid state and a number average 
molecular weight of 1 x 1 03 to 1 x 1 08 calculated as 
polystyrene, and contains repeating units represented by 
the formulas (1) (wherein R1, R2, R3 and R4 each 
represents hydrogen or a substitute, with the proviso 
that at least one of R1, R2, R3 and R4 is alkoxy and the 
like) and (2) -AR1 [wherein Ar1 is a group different from 
the group represented by the formula (1 ), and a 
substituted phenylene (which has one or more 
substituted groups except for alkoxy, aryl substituted 
with alkoxy, aryloxy and arylalkoxy) and the like]. 
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jv*/vm, 8*8 1-20 co7 A^A^P;t-g N 8*8 l 

— 60 (DT/V^r/U U /V£, 8*8 1—40 <DT>V*)V 
7;/S, 8*86-6 0^7 9-;^ (7;>3^->£ 

A^. ^it6-6 0«7y^7^/I, 8*87- 
6 0(D7y^7/^l, 8*87 — 6 0CO7y— A- 

7/1^ a-> y /us, 8*8 7 — 6o or y — a^a^a* 
7;/i, 8 - e o <^7 y -/U7^y =/H> 8 

*»[8-6 0©7y^7/U^Hx 8*84—6 0 

^7xnuyi^um w*.*^ 2-r/u^/u^oi^ 

l/yl, 2, 3-^7/^7x^1/^ 2 S 5 — 
7/U= a rA'"7 3i — U 2 — r /l^ A^yJ-7 x^t^y 

S. 2, 3-i?7^^ft7x=l/yS, 2, 5-^ 
7;^ft7x-vyl, 2-7/^/l''>y/l'7x^ 
I^g, 2, 3-i/r/U=3r/Uv-y/^x— 1^>-£, 2, 

5 — ^r/u=3r/^>y/u7^— 2— r/u-^/ur^ 

/7x=l/yS, 2, 3-^7;^7;;7x^l/y 
2, 5-^7;W7;;7xr:i/yl, 2-7^ 
2, 3-v?7i^-7x=Uy 
S s 2, 5 -y ; 7x-;U-7x- l^^E 2-Fy7x 
^U;P-7x-l/y£ 2, 3-^ (hy7x=;l/ 



•>y/U) -7x-L/yl, 2, 5— (Fii7x^;k> 
D/U) -y^^U^m, 2-hy7x^7^7-7x 
^E/>*, 2, (hy7x^/V7;7) -7^^ 

U>-S> 2, 5-^ (Ml 7x^7;7) -7x^1/ 
2-7x^7/^7x=.l/>I > 2, 3-v 5 
(^zr.^/ur/^/^) 7x^^yl, 2, 5-^ (7x 
-;U7/v^^) u>i; s 2-7x=/V7;V^-> 

y/V7x^L/yS, 2, 3-^ (7x^/V7/^/^>D 
/U) 7x=l/y£x 2, 5 — 5* (^at^A/TA^A'S'SJ 
yU) 7x^1/^ 2~7x^xf^7x^l/y 
S„ 2, 3 — ^ (7x^xr^) 7^^U^Sx 
2, 5 — 5* (7x-;Vxr-/V) 7x- 2-^ 
x-yl/7xnl/yl, 2, 3 — i^=c=- /V7 in — UiX 
& 2, 5-^^^/^x— Is^M, 2-y7/7x 

~u>-S, 2, 5-^>ry73i=w*Jteif35s*»f 

[0028] MM^A-^Sf*, -^if^athM, r 
;i/3^i/s N 7^3^'>ltti^tifc7y-;H, r 
y — jv** -ys % *5 «t u?r y — /wr a- =* ^ » & ft s 

[0 0 2 9] 




(8) 

rrt% R, 3 *5j;^Ri 6 ^ «L^;h^:&^8*8 
l-2 0©7/^S, S*Sl-2 0(O7/U3^'> 

^1-2 0^7/^ftS, 8**1-6 0 
cor a^/u^ y /u-^ 8*8 l — 4 o ©7;uw S J 

8*t6-6 0«7y^S, 8*86-6 ocor 
y -/^^ v-s, 8*8 6 - 6 o <or y -a-> y a* 

ft*IR6-6 0O7y-^7 5 7S, 8*87-6 060 

r y -;ur^^s> 8*8 7 - 6 o cor y -^7/u^ 

* 7 — 6 0 cor y -/v7/v^u-> y A-S, 

8*8 7 — 60 cor y — /^r/w^r/vr ;/s, 8 
— 6 o cor y »;v7;^-;H. 8*8 8 — 6 o cor y 

-;V7/V^-;H, 8*84-6 0<m{ffiC0lt*g|t»o 

t^dtt. ^tt^tb^ffl-O— 4 0lt?r^ c + dfi 
-t?t)H^TPTt)J;^ B d^2^±co^, m» 



(9) 
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l-s «*»1-2 0©7M/H, ft** 6 

^6 0 (7)7 y — /Ujfc ft** 7 - 6 0 <DT y — yU7^^ 
^g, «a»4~6 0©HBflD*3iaiHfe fcj;^>7y 

^S<^ 1 oJU±j&S^ d ^-e«#lft^ btiTV J: 
[0 0 3 0] 




(9) 

Rw^jjzt^R.ufi, ^L^a&^i-ft** 

1-2 0©7;^S> ft**l — 2 OcDTVI^^v-' 

^il-2 0W7/^/UftI, 0 
0!)7/^/l'->II/^ j^itl~4 0£O7/^7;y 
& WMfc6-6 0©7y-^ SI»6-6 0©7 

y — jfttisx* ft** 6 — 6 o <nr y — y 

^it6~60O7y-;^7;/l, g*S7-6 0© 

r y — /ur/i^/i^ ft** 7 - 6 o cor y — tut 

^r^> ft**7-6 0W7"y^7^k>y/H, 
ft**7~6 0O7y-/^7/vW tftSKftS 
-6 0(D7y-/l/7/^^H, ^iS8-6 0«7U 
-A-TA^~/l^ K*»4^6 0<Ol«©lBI«t**J 

ttSCtC, >Jc*IjF^ *«*l-2 0©7/l^/l* ft* 
S6-6 0(O7y-;VS, ft**7-6 Oc7)T y — /W 

/p^/u-S, »t4-6 0(Z)i||(Z)IifS, SsJctte' 

7/i^fj4^i^f)i{mss^t 0 w*Le>*>«fc 
ffina<?5<t*5?ir-*>So Rw~r 



[oo3i] itafA^o&z* tp&iz-T y — 

[0 0 3 2] 



(r 2 ») 



(R 33 ) r 



(1 2) 

ft** 1-20 (D7;^;^tl, ft** 1-60 
(D7/^/u-> y ft** 1—40 «7^w 5 y 

& ^i6-6 0«7y-;H, ft**6-6 0<DT 

^6-6 0(D7y-^7^i, (BI»7-6 0O 
T y -/V7;V^Ss ft** 7 — 60 CD 7 y —JVT/V^i 
* isE* ft** 7 — 6 0 COT y — /l-T/l^/l^ U 
ft** 7 — 60 COT y — /KTA^/l'T ft** 8 

~ 6 0 COT y -;V7;U^r^;H, ft** 8 — 60 COT ]} 
^;U//^^H N ft** 4 - 6 0 <01fl<DftMES£ 

n^xSife&t- 0-4 OSE**^ q # 2 £X±cnm&, 
3t*&£R 2 Willi— T?t»3teo-CV^Tt>J:V\ r#*2 

J:l/\ R 2 9 N R ao , R,i^J;TO32il 

ftJffllffl^ **MT\ ^i»l-2 0(D7/^/^ ft 

it6-6 0(07y-;H, ft**7-6oory-/u 

r/^/Ht K*IR4-6 0©l««*iBiat*fcf4-> 
7/I^fo R 2 »— R aa m^-fix*»2iH3ft*aElSU 
T^^J&LT^TfcJz^o R 2 «— R 33 tf> 

t vftta* 2 mtFTA*-A>mfr£ tr&com&te, %%Tjv* 

[0033] tt^aerngstt, 
**»e>^ 7K*JHT-2f®^^^cj^-^-HTfc^ 0 r^t\ 

A r .T^^ixSi^Mf m^&ti 

zmmw&wtmn e - 6 oas*c*> 0 > '0-t?>*# 

{Cf3, ^^U^ 7^b7-t^ t° 



(10) 
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i^>\ t7^ty, -^<;x^-fc>\ ^y-t?>\ 

tt, Tia^(7)T^^tL-5^0^ut\ 
[0 0 3 4] 

(?-). 




(7) 

i-2 0(D7/^/VE R*ftl-2 0©7/I/3^"> 

<r>T)\s*jvi/ y /um^ l ~ 4 o (DT/u^/ut % J 

y — /M-3r J^^fc 6-60O7!i — y 
Mit6-6 0(D7y^7;/l, R»S7-6 0W 
T y -^7/V^/H, 7-60 <DT y — /UT 

* is&, MMWi 7~60<Z)7!i — fls7fls*iV*s U 

7 ~ 6 0 (D7 y — /UT /U^r/UT 5^1, 8 

- 6 o <or y — /vT/i^~/i^ 8-eo(Z)7y 

-^7^^S, J^^4~6 O0lffi<Z)1fi|ftRSft 

±.<vm&, «fc*>3Riif±lRl— tftlWoTV^rfeJ; 
v\ bj&S2J£JLhtf):&&£\ «BBc&«Ri»«:|fa— -efe*Kc 

IWIT^TU^\ iS&fc* Ri.— R..#T 

[0036] K^aHflcaustt. m^mmmmt^ 

A r i^^ttSilf^****^^^, 2 Oj£JLL<7> 

rirt-57c*3fts«*W J ? : »t-e*<, MR, sat 

5#*U<f46 — 3 0 **»^f±, ^/y>\ 

j-*-?*.^ /Keif-cab?)* ^yy^ 



[0 0 3 7] I§^jmx4itxa*-?tt % Tia^ (10) 



(1 o) 

tl-20 <dtj\s= ^iSc 1—20 GOT 

R*Si-6 0©7/^i/y/>s, SSWfei 

-4 0^7;^7;/S, $&$Wt 6 — 60 COT I) — j\* 

S> 6-eoco7y-;^^ KsRfte — e 
o^y-^y/^ j^it6-6o^7y^7; 

/ & 7 ~ 6 0 «7 y -/UT/I^/I^ 7 

-6 0©7y-^=^'>S, &m»7~~6 0<DT)) 
—J\sT )V*r)\si/V jvm, &m&.7~~ 6 0 COr y -VU-TA- 
dr/l-r K*«C 8 — 60 ©7 y ^-/V7/V^-/U 

^8-6 0W7y-^7/^^S, K**4 

isbltC, Rn}dsr/^HHi:$trX^*« k f±> fieT/u 
[0 0 3 8] ^#i£T * yitt, r y 2 «j^_ti 

ftT^TU,^ u rnfc©BttW)*»tt49!l«:, mi 
Ba^fctJTffcSo SfK7^S©tm TIE**; 

[0 0 3 9] 

( fOi ( ? 9 )j 




(6) 

iti~2o ©t^a*, mmw. 1 - 2 0 <DT *=> * 



(11) 
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K*»6 — 6 0<DTIJ—/UT £*lfc7-6 
O <£>T y — /I^T /I^/^, ^^P: 7 — 6 0 <DT U ' — /L'T 
;]s=i3cz/m, %m$k 7 — 6 0 (DT V —jVT/V*jVis ]) ;V 

^»7-6 0<DT V-)VT)V$r;VT ^ mm 
18-6 0<DT V-/\-T/^^m, «8-6 0(D 

t y —}vt>^=^7v^ w&mkA ~6o ©HDiwaaiai 
j: r>* ->r y » > e> & s mn>> b m&*hZ> m&^-r* ^ 

teXTfj WL^fL^^0-4^ic^i-o k« 

1T'^ (6) <0«3t*S2o|»»UTV^»*tt, N, 
Z> 0 j j&S2£LLtf>»£\ *HS*SR.f4ra— t?t»3£c-3 
-T^^oT^Tt)J:^ 0 R*- R, u /j^il^bTfl 

[0 0 4 0] i j 0>5t>Vv-f;h,a\ 

[004 1] ^ (3) T^i**LS»3, 5£ (1) "C^S 
(3) <DAv 2, Ax-s s Ar4, «vert»iEt^ 

^y^y^^E ^/yy^^i, =^/^ 

[004 2] ^ (3) T^^WS^ti:^ 

>^ t^^i/y^A* ^ (i) -&&isti : e>&Jm 



[0 0 4 3] 



N N 



[0 0 4 4] * (3) T^<**L5Si:LTf4, & 

X 3 X4 



(1 1) 

y— ^^ce — 6 o<dt y — /i/^y^i, 

^it6~6 0^7y-/V7^Ss MI7-6 0W 
T y -;U7/U^r/H > 7 — 6 0 <OT I) -^7/^ 

^ v-^s J^*ic 7 — 60 cot y -;V7^^f;v-> y 

7 — 60 COT y — JVTJV^JVT ^1, 8 
— 6 0 (OT y — A'TJWr— 8 — 60 ^T 'J 

<£ *>T / S/J^ teZMfr Z>m&ti?>& : k7F-fa ^tih 
MS*. *ft*>5R.»f±iRl— T?t>»ftoTV^rt)J;v\ 
R Z2 *fc^R 23 ^Ty^/Hi^tp 

S i R2 5 R i!li /j^ J ^^l|/J^jl(maS^to X 
3> X4i, -?r^*xto{CN^^f4C-R27^^M 

1-20 tor^/i* «** 6-60 

(7)T y —yUS. J^^l 7 — 60 (07 y — /U7^/UJ6*S 
[0 0 4 5] 5£ (1 1) t»$^5»?)jBL*ffi«)** 
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[0 0 4 6] (2) -e^$tbSj»*?5Su*ffi^*t?. 

_LfB5£ (6) ~5Et (12) t?^$ix5*iJjgU*«b6S» 
£U<, tm^W^tt^ftR^^fi, ^ (6) , 

(7) % (8) , (10) , (12) T»S*L5jfc"3iB 
^V>£l^5«/Kj&»e>f*, 5£ (6) , (1 0) T^Stl 

[oo4 7] *mitoM&tt*mz&^Xs * (i) 

T^^tbSj»t)51L*ffi^ti-f±il» N 5t (1) *5J:tK 
5£ (2) T^^^I^ILffior^l 0W%^ 

±90 --e/w%^T*C^ ^) s 2 o ^eyu%J£*_h 9 o =ejv%$k 

%WT-e&aii:^se)icjfiu\ * (1) *>■ 

(2) ^StL5lfc55SU*ttW'&«-3ftS*»Mo 
Jl^^^ttS^i 0 55 «^ 5 0 */is%£l± 

6 0 ^EvU% W±tfs J: U L < , 7 0 ^%J^±^ £ 

[oo48] ^mmemft^igytm^ mxffl&wifif 

J;V\ *fci s 5* (1) *Jj:t>'(2)-e^$tt^^ < 9^U^ 
tiX\,^Xh£*<\ *S*NBft4: UTf±, aTi-^-f^o, 

bKmSlT'fc <9 s A r ti&ftft 6-60 fiwRfbfc 

R R R 

— B— —Si— — C— 

i i 

o o o o o 

ll I! II II II 

— C— — C-O- -O-C— — N-C— — C-N— 

R R 

0 O O O 
II I' Jl Jl 

1 S A A 



R 

-0- -S— — N- 



[0049] *ww<oi*5^?«**tt^ mw-^ft^m* 
tfyx^i'i'mg.xi o 3 ~i o'-e&ti. J:?)»*u< 
f*. I0 4 ~l0 7 t-fo!), se,(c#*u<*i, 2xi 



0, S^ff*t<l±3 0-1 00 0 0, #i:^L< 
(i5 0-50 0 0"CfeSo 
[0 0 5 0] ^^^^3fe^fJ^-f~5^T-^ 

[0051] *3gWwK4^F«**f±, 9^ 
[0 0 5 2] *^©«»?S3t#^Sli. 

&i,x\<^ffimm^&tiz>o Mcfflhicfts ^m^9- 

4 5 4 7 8*4*W0ft;i oictaftcoffife^^s^^tt 

[0 0 5 3] ttil 
^pp/js^A % ifc-fk^^-W^ ^^pox^y, fh7 

[0 0 5 4] ^f)Oil^f»^LED^ 

[0 0 5 5] gfctc, ^W<DM5H«**ro«St*t*t- 



(13) 
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¥5-202 3 5 5 &^\£&gL<Ol7m&*mtfbtl>Za 
^^il^tt^f^Wi t t i gSJ&icJ: 

tt-f-ZikgltfonH o r n e r -W adsworth- 
EmmonsftiaSl^ ^D^>j^f/Hlr2o 

it&m t<D, t u < ttTA*? t ks trt b y a* 

fcSr#i"3ftrfMIJ0>Kn oevenage l^J^iCj:^ 
ttS^i^McMu r r y^^aM^^ 
[0 0 5 6] ^^t^W^g^b^V^^C 
V^RjSt£j: Afi^^fe G r i g n a r dKSM 

&nn&*tz>i*m, ni (o) 

6 Feci .W^iWWWdJ: WWb 

tit><D5t>, Wi t t i gRjSfcJ:SK^ Heck 
Rj£MJ:£JfrB\ Ho r ri e r — Wa dsworth — 
Emm on s fetC J; <5ilra\ Kn oevenage 1JK 

J; G r i g n a r d «fc 0 *fr"f" 

s*«fe, Ni (o) tmK.£vmfri-&jfm*K mmm 

rganic Reactions) " , % \ A #,2 

7 0-4 9 01, i> 3 yy^u- tvk If-V* (J 

ohn Wiley&Sons, Inc.), 1965 
3^ "*/U^f=y^ lir^i/ayX (Organic 

Re a c t i o n s) " , IB 2 7#, 3 4 5-3 9 0 
H, ^3>^7^y— TV K t^X (John Wi 
ley&Sons, Inc.), 1 9 8 2^, "^tjUU 
W-fe V;* (Organic Synthes 
e s ) " , ^l/^^-f^^6# (Collective 

Volume VI) , 407 — 41 1 H, VC7 
-fy— TV K f>X (John Wiley&So 



ns, Inc.), 1 9 8 8^ ^ UfcT:* — 

(Chem. Rev. ) , 195 #, 245 71 (19 
953=) > S^-v— Jvi* Jrr? Jr/^iS / J ? V y ? >r 
X * b I) ~- (J. Organ o m e t . Chem. ) , 
Sf5 7 6#, 1 4 71 (1 9 9 9¥) ^ i/^—T^ 3" 
7° 9 s ? 4* As tr^XbV— (J. Prakt. 

Chem. ) , i3 3 6f, 24 71 (1 9 94¥) > 

— i/lstfi?$J* (Makrornol. Chem. , M 
acrornol. Symp. ) , gU 2^, 2 2 91 

(1 9 8 7« ^^ic|a«^^qco^^ffl^5di:^ 
[0 0 5 7] *MM4fc£ LTf±. fflt^5fc**K J »S^ 

S£f?:> w <b#W£bi/\ ({IU Suzuki;^:/ 1 
[0 0 5 8] ^^itSfcfe^i^T/^y^ig^^M 

J;v\, KT/ir*!/*^«*«ttt, raCWS^SJ^Ui-f- 

Wi^Tti#U^ J Wo < t) T/\s3) y * fete 

[00 5 9] J: 5 IWlCs SiiCftffJcoi ^-ti&-<3 
t N W i t t i g S/^^ Horner £xj£> K n o e v 
e n g e l SJ^^irV^^fi. ^/^-(DtilUMt 
T^f^ 0*U<f±l~3^4«Z>T/^y<Srffl^T 

^h^rv-K thy r>ju^.^-7— k y^^-A^^^- 

7K»b^ b y VJ*t£i£<D 
^ Y^-i KKJR, ^ h y ")^7 S K»©7 ^ KS^^r 

f F7tKP77y, -V^-^^V S h 

1 5 ovmmx'fcfc&mftZ'&z^kfrx^Zv 

T% ^0. o l w t%-^t^f MH^ISiT'lt 

miR-tMt£<, o. iwt%-20wt%<?) 

^H,\ hy^^T5V35cifwJSS^#ffiTT\ ^eyv 
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i o o^rass-cfcSo 

[0060] Suzuki^J^ ^?mfc<Dm&V5.. 

v\ Kib&y^A, »Mi^ jJciWb^y*** 
JSBMOf* l 2 o oi*iinafiE-e*>5 0 

[006l]Grignar dEWtfXyKHk fb7t 

Z-lkXG r i g n a r dUm&fct SlJtdflf^ 

IIBlS$*fe*Sfc^$*S**36Sfl^$ix5 o Grig 
na r d^lKy-v^CTUt^l^ #*L<tt 
1-1. 5^ J:!3#*U<f±l-l. 2^»ffl^ 

[0 0 6 2] #CtC N **W©*^LED^OV^TIftW 

s fcic*«ifi©*^L ed t una, 'M<tb-* 

[0 0 6 3] ^^jfi^LEUtUT, M?&mc 
I4 % ^TCQa) -d) ©*J»S«**Sjh,5 0 

a) wm/&%m/mm 

d) Ri^^ttl^®/|g*«/tt^tt5^«/|^ 
i"o KTI^Uo ) 



[oo6 5] ^fc, m^tc^ur^itf-m^^e^ 
&A® aEn&Am, mr-mAm) t^i^ims: 

[0 0 6 6] £ ^tCttffi^(O*i|ttf^±^«Sd^C0^ 
^Xfi^2nm^T^^^tfTt>cJ:<, 
^3fei«*v<y7r-I»AU'Cfc <fcv\, St 

[oo6 7] «gM*c*>"v^, m#&AJi (m^A 

tcPj^LTm^Aii^Rtt^^LED, RM^B* 

asuT^w^Ag^Ritfeias^LED/jswpj^xSc 

J^TOe)-p) ©«Jtt36***f feix 

fl li/M/i^/ii 

g ) mm/mw&Am/^ytm/wfc&Am/mm 

i) M/ / iE?Llii^ii/ / ^^ii/ / 'fl:#^Aii/i^^ 
j) mm/mw&Am/iEim&m/^m/mw&A 
m/mm 

a pi^m^A^x^^e/m-T-^ii/^ 

n) ^/M^AS/iE^L^i^/^li/m-^^i^ 

JI/UMf 

[oo6 8] mw&AmvMrVfmtemt ut^ 
wmm t lEimmm * n * jE?ufc£*m t cz^ * n 

[0 0 6 9] ±fB«:#^A^30^mtti^^^^^ 
^_hl 0 :, S/cmOT^;^Ii/j^U<, 
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m^±10 2 S/ C mOT^<):^?l:t<, lO^S/ 
cm^ilO'S/cmra^^«U\ 
R*«4!K»?-«>«*ceWftSr lO^S/c mRi; l o 

[0 0 7 0] K-^-rS-fTh^OS^fi, jE?LRX«T? 

M^w^wd^£*w tf^fr^wfcLTii, y^ 

Am(OmmtVX^ MMlnm-lOOnmT'fe 
?K 2nm-5 0nm«U\ 

[0 0 7 1] «Wffi7Jlfcffl^S«W** «8K*Wrt- 

^ u £ u^e *"y ^rc^uvt^u>*oj: 

* tc ttflMW^M^frft if 0>**tti*a^ &JP 7 * 

[0 0 7 21IW2 nmJEAT«>|ft>Wtt«afa£ASr#» 

tfejtiSo W»2nmKTo*6aW€:«a:JtfciKft^LE 
D £ U-Ctt. l^c|»Rl/rBtlP2 nmJ»T«)«W«: 
Ifcttfci^ft^LED, ^tC^UT»|[2 nrnJ^TcO 

q) ^^^2nmJ^T^«^/^M/ / l^ 
r ) »*6/3g*Ji/lgSJ? 2 n mJLUTCO^^/^ 

s ) WiU/wm- 2 n rn&T<n$mm/%%M/wm- 2 n 
t ) mm/mm- 2 n mj^T^»fe8«/E?L*s&^e/5&3fe 

u) ^/IE^tt^/^Ji/fll)¥2nmWTW^ 

v) »^W2 nmOT©«ii/jE?LtII/M 

M/Wm- 2 n mJ£AT*>itfeRJl/l*ffi 

w) »^]^2nmWT^iM^/^5t«/m^*tlii 

x) ^/^^llXm-?-fi^/Sii¥2nmJ^TO^ 

y) ^/8ll?2nmJ^T^^#/i/ / ^^/ / m- : Fte^ 



z) Pt^/ / SIji:2nm^TC»^ii/ / lE?L^ji/ / ^ 

aa) ^/iE?Lei^Ji/ / ^^]i/ / ®^^liXMi¥2n 

ab) ^/^2nmJ^T^^ii/ / jE?L^ilX^ 

Ji/m-?-«^ii/fl^2 nmi^TwiieiMi/B* 

[0 0 7 4] MSH^LEDffc*©*^ liX^(Dt» 
MWWtt^W^H 5 ***^ ^ S w J: , * 

^ tT^- hfe* /<—=i— hfe p— /Una — J*ifc, 17 

-rr— l*8u y bite, *:/u— 
[0 0 7 5] fcurw:, fflv^wsicio 

5J; 5tcaW.i-tbtf J:V^ nm^f) 1 /imt' 

$>9, jftL<li2nm-500nmT**;^ £kt-£J 
* L< t*5 nm—2 0 0nm^;5 o 
[0 0 7 6] WJ^fLEDWo^til |&^Ji 

fl^#{*«:*WB#Ji £ Ml Sttr v >X t> <fc v \ 

[0077] mmimnt lt**, ^©fcojwsra-c 
cd^^ * u ^fy^ ^f-^^s ^y^*. 

-/UC/^ p-<v^ S^Ofc U< ^^^{^ ^fc^-x 
F77x ^/u^^ ^xytL< tt^wR*^ if ^rffl l * 

[0 0 7 8] AflcW^tt, mtU&fflm 57-5178 
1-^. 9- 1 9 4 3 9 3^#[£fE$t£*LT^St> 

[0 0 7 9] ^MWK^LED^3EWti3SJl€:*i- 
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*#s **y (p-^oc-u^t^u^) t>b<f*-t©w 

^fcttaKy (2, 5-^~U>tf~l^;x) fcl, 

[0 0 8 0] JWttSifctt. gE?L»M|sfi tr, WH 

BE 63-7025 1^6 3-1 7 5 8 6 0-^<2r 

*L tfW2-l 3 5 3 5 9-£4*«L IrI 2 - 1 3 5 3 6 
1 Ir]2-20998 8-^$L IrI 3 - 3 7 9 9 

2^m, 1*33-1 5 2 1 8 4#^MB*&ih/tVS 

[0 0 8 1] r*l£><^T% IE?L«I^tc^^6IE?L«j 

Mfti tt, * u y tr^/^/u^-/— /ut u< (1^(7)^ 
# y is? >fc l< r±Jt^W*flc, MKfc b< fi£ 

yr~y ytt<atJt©wi», #y ^r-^^ix 
tt*©«Htfts /KU (p-^^^u^^uv) tt< 
t;*.£;<7>R*f2k £fcte*°y (2, 5-fx-L,yf-[/ 
>-) t> L< ^^^^^(Z)iii^iE7L^W«W* 

b<, ^e>t-^u<(±^y t"^/^v-/^L< 

tt-toKWfts *°y i/7>t)KI4^R**, MNf> 

[0082] *°y t^/i^/w^— /v^u< ^(Dm^ 

[0 0 8 3] ^y 5^7>'<)U<H:'to»*flci:bT*±, 
>$r^^/U- l/t"a- (Chem. Rev. ) ^8 9#, 
1 3 5 91 (1 9 8 9¥) , »WGB2 3 0 0 1 9 

[0084] #y i/v*^i/h\^<\t. : £<nmm^fc&, > 

[ooss] iE^mmm^m^m^mmn^^\ 
m * b <om%^ j; & umtm^ &tiz>„ out* m^ie 

[0086] mth*b<orm\cm^*fflkb ttit e 

5UII««1*S:iaW £ -its 1> <o-efon«4#*c^!l PHIS #v \ 
iMit-C, ^Pn*^ Ift^fU'^ i??vx2 



[0087] mK^&^AK&ft^ u-m, mmfrb<D 

— =i — hfe. *^y— ^TOJteu ^u^VTOJ&U 

[0088] mfrtznfr¥-'U *y—t itfi im 

SH-SSftilxasgSK fc^fc^as^WS^fcixSo 
^^yy-ttx, #y#— k ^yr^yu- 

— k ^y^f/^^yi/-h, ^y^w^^yi/ 

— K jj?y^f^ ^yi^ftt^yK /jfy^d^if^ 

[0 0 8 9] jEaJtt^0Kff£ U-Ctt, 

t ^ & J: 5 ntf J; v 'Pte <th 

^<DWKF«EEi6«iK<*0#*U<3&V\ t^oT. ^jE 
TUM^II ^JUI? <t ttfi, «A.tflnm*»6)li«m"Cfc 

ffiUli2nm-500nmffel), 
U < 5 n m~ 2 0 0 n mT?&3 0 

[0 0 9 0] **M(Z>iK5^LED^m-?«^«r*t- 
>"bu<fi^r^^, fh7^r/r^7^y^ 

[0 0 9 1] ^flcW^H:, #^0S 6 3-7025 7^ 
^ [r!63-17586 0#^tfR, #i¥2- 13 5 3 
5 9 -^2^ IrI 2 — 1 35361 12-209 
9 8 8 lnl3-37992 ^'JM, IrI 3 - 1 5 2 

1 8 4 ^m^wm. $tix\,^z>h comt^m isfoz>„ 

[0 0 9 2] Z.tLt><Dy1b* t^t^T^A**^ 
x^^^) -5- (4-t™^/W7x=;l,) -1, 



(17) 



#|H 2003-34715 



3, 4-^^/-^ 'O-V^ry'^ T^by^c 

/>\ hy* ta^-^, * u y 

[0093] m^mmmni&mmt i,xtzmcmmizte 

^yU^^/r I^^(D^r hy«, S^^/K SW 

[0095] ^^fc^it^:^-^^^^<t ur 

mm, y btmm, << * > wmm 

[oo96] m&ir&mft*'^ >-y-t ixit wm 

6 <^^h mwm icm v * e> n 
^^^-ttr, 7#y (N-tr^/^/w<y— 
/u) s ^yr^ynL<Mwi^ ^y^tf-^* 
ytu<ii*wW(#, ^y (p-^-i^bf-u* 

» t)U<l±^^ ^y (2, 

fcu<f««>w*#s k *°y 

[0 0 9 7] m^tt^S^IKffi: L-Ctt, ffli^StttW- 

j: o r jum^s t9 N igibmjE t m^mmmmm 

/jS^ uftv * x o tew & ?j>>&mx*h v s o m *t , 
m*<DWKmm*iK<t£Q&tL\*<t&\ ^t, mm 

H6&m<DfeW-k ttlt 0!lx.i£l nm^Pj 1 n mt'fc 
9, Sff t<^2nm-5 0 0nmTfc!3, 
U< (3 5 nm~2 0 0 nmTibi, 
[0 0 9 8] «i^^L E D 

<DXhiv&£<, Mz-llttfyx, y^y^yf. 



[0 0 9 9] ^i^^LEDlCfc^T, R§ 

^-c&s-y • *x • k ( i to) , 

^rffl^T^^ttfcil (NESA^if) fi^> 

^yy^t<{W;im /Ky^7^>tb<f« 

$t<[j:5 0rnn~5 0 0rimt&6 o S^c. HfI1± 

[oioo] &mw<DMft*L&nxm\<^mm<nttn 

y^^^, ^hy«^^> 7jy>>^, /utrs^i^ -iri/^ 
^yy^, -^y^v">^, x/vi/tyj*^ ^Fny 

•^^a, ^f p \ ^ y h y sf^wj*, -zvv-j*. 

y--?V*!7J±, 3-nt^i., f^t^A, -Tyr/^tr^ 

^co e> t> i ojjjLLt o*^, ^7 77>rb *^y^ y 
y^-^^-r/i-^-^^^ yf^-v^ 

aWMK4i:bTt>J:v> 0 ttH^KV^ «ftfiWK-K-« 

1 OnmHl ^l<(i20nm-l 
^m-efc^J, $WiUli50nm-500nm-C 

[oioi] m&>f&&ft*k ttii, XfflK*^ ^ 
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im. *hbb»wh»3&» e> ta z> w-mmm 2 n m^T^Ji 

^tttt ± < , tt*^ led SrfiWi- 

®3kfomm$:ik viz*?? ^y^m^t^m^^^t 
£ u 9 ^-ti:T*Bii-s ^mm mem 1 * ^ 

[0 10 3] MPI^f-LEDfi, ®^7fe$U i?^ 
[0 10 4] ^SBW^ft^LEDfrfflV^-rffilRiOlg* 

U ^ < o;&»G>«Bf:l!fctoc On/OFF^6J; 



[0 10 5] 

^P7i^77^- (gpc) (d^^^y^^-i^viftjt 

[0106] ^iffiffli 1 

<ffi^^3fe^l^^>l, 4-^o^-2 s 5- 
1/ (3, 7— ^^^^^/l-^i/) -O-fefVO. 6 
2g (1. 13mmol) £N, N' — ^i^- 
N, N' —i> (3-^f/P-4-^PA7x=^) -<> 
^0. 25 g (0. 3 7mrnol) £2, 2' — fcT 

t°y^o. 5 5 g t ^mi^m^mh/^mk, 

(1, S-^n^^v^v) ^s/^ (0) ^:0. 
9 6gM, ilT 1 0 fMHWH 2 Lfc«, 6 0 °CX 7 B^f 

TtKI 0ml/>^/-/W 5 Oml/-<^5SSl7K5 

EEftJSUT, m^flso. 2 2g4r#fc, 
t/yiflt^^tit i . 3xio B -e*>ofc. 

XhZ> 0 




7 5 



2 5 



[0107] mum 2 
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<<Kft=¥'&1tft2<D&l£>l. 4-^0^—2, 5- 
i? (3, 7-^^/M-^/!^^>) -O-irV^N, 
N » -^x-^-N, N' — ^ (3—^^/1/^4-^ 

2 t if*. 2 co?tf y ^ u 



^IMlLftW^HtW:, i • 6 x l o 4 t?& <9 , *° y * 
^ i/yiMi?^i L t[i4. 2 x i o 4 T*Jbotc 0 




5 0 X 5 0 

[0 1 0 8] H»J3 
<M5H i m**3W^>l, 4-^P^2, 5- 
(3, 7 -itj'T-A'WrA'ttis) *<:si£>0>jfrt> 
*){Cl, 4-^p^e— 2- (3, 1 — 




5 0 / 5 0 

[0 10 9] ^jffiftU 

<K$H**fM*>&J*>I. 2, 5- 

i/ (3, 7 — i?/> s f-/\sit# e ?-/l'it*is) ^fyO. 4 
lg (0. 75mmol) £2, 5-tf^(4-^nA 
y^-M-l-jf*-*)— 3, 4-^r^/-^0. 2 8 
5g (0. 7 5mmol) £ 2 , 2' - tTfc u y ^/VO . 
5 5 g t «rfO&*B^tfci&A/K1ft, ®S»rt4rT^=fv 

££) 4 0ml^Mfc„ 8tfC, -Wj^ftffcU:, 
(1, 5-*>^n^^^m» ^^>5r/U (0) £0. 
9 6g*Px_, ifitlO^ll^im 6 0°C~C7B# 

TtKI Oml/V*/— /H 5 0 m 1 />f 5 

o m i adaas'pic-t'tra^ » 1 i*roM*uto * 

Hittt, ^feUfci*»SrlHliiXLfc 0 ^O^^-^L 

EE^UT % £-aH$0. 1 9 g£r#fc 0 K»*#:4:i*4> 
^»3t*4 PM* ittf^?-S3fcf£4 c^/f? y * ^ v^lfe* 



•So n&=Hkfflfr 3 cd*° y ^fu^IW^t 

i. 6xio 4 tfo^ x^>#»n££m 




m^mS^^»i4. 5 x 1 O'-O&ofco 

So 




5 0 / 5 0 

[oiio] mmm 5 

<TKfrT-1ky£»5<0&f&>l. 4-^p^-2, 5- 
(3, ^O-fcf^O. 4 

lg (0. 7 5mmol) t4, 4' -^^-2, 
5-v> (3, l — *J**3'A'it9 s f-iVit*ti/) ttlWO 
0. 4-8 8 g (0. 75mmol) t 2 , 2' — tffcfy 
^0. 5 5 g fc*»63&»fctbji^«. ^&^rt^r 

()&**»£) 4 0mlS:Mt ^0>$B^S?S 
t£„ fcT;* (1, 5— '>^C3^-^^^V) — >y^r/U 
(0) £0. 9 6g*Px., M-ei 0»M«»bfe«, 

5%r^^e^T7Ki 0ml /^;-;n 5 0m 1 /4 
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5 0 / 5 0 

[0111] mmmG 

<Mft7 L W;ytfc6(Oi3f&> l, 4 — s^^D-=e— 2, 5 — 

v> (3, 7-^^/M"^/U;^ 3 r>') -<Vif >0. 4 
1 g (0. 7 5mmol) 4:1, 4-2^0^-2- 
(2-(4~i/7x^7; J 7 =c =-M =^y" ~M 
>-]f^0. 3 7 9 g (0. 7 5rnmo 1 ) t 2, 2* — 
if try s^/i/0 . 55gi S:JRlSS»^ft3&A//S», EJ6 

^> (ffikkSSD 4 0ml^Mt Scfcl, rcO^« 
f^tC, tr* (1, 
(0) £0. 9 6gli i^T'10«#tfcfi 

6 0°CT-7Bf^^Ufc o ft*o\ fiOEti\ TA-^V;*/* 

5%T^--e^T^Kl 0ml/^/-/H 5 OmlA 
tf-^lfcK 5 0ml »*IM*t£«:Sfi&^ £j 1 U#fefj 

tc^HUfc ±«£|I]JlXU 

*K D * 7- \y yMIt¥^I^f« 4 . 6xl0 5 t#j 

ofc a ft5i^*>/^-*»fe*3e$tLS^y^— «>«jttt 




5 0 / 5 0 

[0112] 7 

< mft^-l&ytfc 7 CJ^J&> 1 , 4-^D-=e-2, 5- 
i/ (3, 7 — *J**f-A'yt9?'fl'7t*i') -OifVO. 4 
lg (0. 75mmol) £ 2 , 1, 5 

3 6 5 g ( 0 . 7 5 mm o 1 ) ^2, 2 ' -k"t u y v7U 
0.5 5 g^BJMKttii^ RJ»»rt «TT/U 

(1, 5-^n*-^S^v) -s/^ (0) £0. 
9 6 g^O^L mWVl 0$MB8B*UMfc 6 0°CT7B# 

TzR 1 0ml/>^/-/H 5 0ml At^iTKS 
0 m 1 1 «FBB«»Lfc, * 

-bJiSrHHIXU ^^^^^/-/^^^^^ 

JEWIUT, fi^O. 1 2 g &#fc 0 ttfl;£#£:ifl5# 
7 P?^ 0 7 <Dtf y uvll 

illW^fit 5 . 3x1 0 <-C&ofc„ ttii* 
•6 0 




5 0 / 5 0 

[0 113] 

<*^f«*#8©^*>l I 4-^o*-2, 5- 
(3, 7-^^^/U-^-^^-/^^r>') ^fyi. 6 
5 g (3. Ommo 1 ) t4, 4' ( h !J 

^^/^yV/^^^rv-) -3, 3' ->?x|>^i/xf;V^ 
VI. 69g (3. OOmmol) t 2 , 2' ~~tft°y 
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Vtv 2 . 2 g £ ^r^^{CftiA^«t, 

^wuy^u, mm.^tz.T b=7t Kp77^ (J& 

If* (1, n^-^^^^) n^/r/u (0) £ 

3. 8 4 g^jp^, mmx~i oftmrnwi-f^ e o°c-c 

^r-T?K4 0inl/^;^6 0 0m 1 /^^SOft 

?k 2 o o m i ja^gR*^* ifii*, ^3 1 mmmw u 

t^MiLT, 1^0. 14g^#fc c ^fi^ 

ismmm^ft^m^ 1 . s x i o 4 t> , # y * 
ftii^* / ^—frbffittstLZtf y ati±7 >^ 




5 0 / 5 0 

[0114] m&w 9 

1, 4-t^ (yDtvy^'p^-h) -2, 5 — ^ 
(3, 7-^^^/^^^/U^C/) -OirV (3 2 1 
mg, 0. 5 7 5mmo 1 ) „ 4, 
/fT^r^ (16 1mg, 0. 54 7mmo 
1 ) , *5«fct/a 1 iquat336 (2 2 lmg) & h 

oomi) [cmmts-^ ^tiicfcmxv 

(2 3 8mg, 1. 73 mm o 1 ) <DA$$t& (30m 
^y) -^S^A (1. 27mg. 1. 09X10"*m 

moi) ^px.. 2 om$mmmtftisf^ *wwi5WK 

U W«§£*i5fcbfco ^tii^^^-^ (3 0 
0ml) f^IT U flrtij Lfc«*£*S"J bfco > y # ¥ 

8«teUh„ 2 5 %T>' j e^r *i«r*BI* 



T. 5 0°CT'2B#r B m^UT, S-g#2 3 lmg^l 
9 y l^>«Hi©fcW!^*tt, 2 . 6X10 

x 1 o 4 -Cfoofc u ffi»^y^-a»&JBe3*L3#y 




5 0 / 5 0 

[0115] 1 0 

<**^©W«>i*» J f«** 1 CO 0 . 2 w t % * P 

( 0 i*M^0f 8 5 0) £J3 1 >TfiJ^ Ufc 0 

1*1] 

(n tn) 

W^^^fl: 1 4 16 

2 4 1 8 

*WHF«fefr3 4 2 2 

m&HEKiit* 4 5 0 

5 47 2 

iBtfH^3fe#6 4 5 6 

S5^3bfc{*7 4 16 

WH^ftttS 4 5 2 

W#*St#fc9 5 7 0 



[0116] itMEM 1 

<K^***1 0^J*>1, 2, 5 

— i? (3, 7-^/^/U^^^^-^^) ^Vroft 
t>*>iC^ 2, 7- ^P*-9, 

1 0 5 -e& 5 , ^ u y ^ u>^»mfi¥Mj^afi4 . 

5x1 0 5 ^&ofc 0 fti&^/'^J&'&lMSfrStf 



(22) 



2003-34715 



5 0 / 5 0 

[0117] mmm 1 1 

<»*3M©Jttt>ilS5^?«**5 *fcf± i o o . 2 

w t p 0^/^M^^±(-^ t°>-^— h LTil 

V3 5 0 0) *5J:t«t*»**«H- (BS0KfE3f8 5 
0) SrfflvvrJBjeufco »*!tttoJtttttcf4, 3 5 On 

St^jT^p y HLfcSft^ hJWmm*. 350 
n mt»<o»**-C«S i ^ I- J: r> S*i**©fBaHt€:# 
fcfc, **« 5 -C*fci*«^S## 5 
«±8. 8T&ot^ tt:^l"CWc^^^l 

0 »**«*<oie*rttH: 6 . o t?*>o fc 0 

[0118] 1 2 

</^y (9, 9 — ^^^y^^/u^-uv) <?)M> ; ey 

T\ *°y (9, 9-^f^7/uti/y) ^r#fc 0 » 
&itfc#y (9, 9-^^f^7/^uy) cotki;^ 

y ^f^^Iit^^iii i . lxio 5 ^ 
£>Jf:^-CI TOBttrfttt/t^^^MRtc, ^y (^u- 

fi£ m/Mis Baytron) tV^^ 

htdj; 5 5 0 nmOf^T'fiJcit, *y h^U~ hJz"? 

1 2 oicrei 0 5WfflS*Uio ±|ET*#fc^y 
(9, 9-'^^^:7;M-^>') 1 

^5 0 : 5 0 CDfiSJ^T^^U, ^ff 1 . 5 w t ft 
3 <fc 9 lcf« L it h >»»«rl V v-C^e^n-Mc 
J:t)^Jl 0 0 rimCD^T^IiL/'Co m&j* 

ET8 0 °C-e l HMQKift H«/< s/77-ia 

i--<-C 1—8X1 0"*T o r r T'foofco ftfcftfc*? 

ftl LTV l^^fi, jf§ 3 . 1 VX*m&& led /m 
z ^^, 3B6«*fMWO. 9 4c d/A, ftlKJVft 
Ii6 9 20 c d/m 2 £^Lfc„ 




[0119] 1 3 

<*-7-CO^*5j;U^«>2Ky (9, 9-i/*?^/U7 
;\sX\s>>) fci*5H«**lS:fflV^ft*3 0^ *°y 
(9, > K5H^3fc*l 

0, K^M«*#5*r6 3 : 2 7 : 1 0 <Z>«fttfC»fr 
LtffllfWB; 2i:im^tCbTi^^LE 

4 . 2 v-ewfta* icd /m 2 ^m-k., m^mmnmm 

1, 7 1 e d/A N HS5«tli6 0 8 7 c d/m 2 ^ 

[0120] 1 4 

<^ a y (9, 9-^y7;/Wt^-co-9, 

2, 7-s/^n--E— 9, — ^A^l^ 

£2, 7— 9, 9 — >?;*-^3 : 7U'— 

*?y (9, 9~^y7^u7/uti/y»co- 
(9, 9-^yr;^tuy-co-9, 9 — V s 

tt s 1. 7xlO r, Tfc^ 
^Stt6 . 5x10 'T'fcot 

<*^(?3f^*5j;tWflfi>^y (9, 9-v^?VK7 
/toM^) ti*4W«*#:i*:ffl^5f»->f9^ *°y 

(9, 9-^yr^7/^y-co-9, 9—^ 

8^6 3:2 7:1 0 <VMAltX*ffi& LTffl 1/ ^fcUW 
IS, ^ttffll 1 2 t HOtHM LTiitfH^ LED £{f S Lfc 0 

^ic d/rn 2 ^^, «3feSb*tt*W 0 . 93cd/ 
A, *ie»S«6 2 3 4 c d/m^^lt 
[0121] J£jR0»J 2 

<^<Dffrt^J:t)lHB>3sKy (9, 9-^-^/K7 

A?*i'» k^ft^ytfci&m^ixt**)^ #y 

(9, 9-^^^7/^U-^) O^^r^^fc^ 

^ttLfc*?-^®ESr5IAP"r6wi:^«ti9. tfV (9, 
9-^^-^^/^-7/^l^V) ^^ELWi^ix 
fc 0 EL^60?^^m^a^t-^^Jt^JLrv^ c ^ 
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3M*tt*X0. 0 9c d/A, *W»fif*7 4 9 cd/ 
[0 12 2] 

*»W<0iK$*^*ttti:* ^— 9 s — fflfe 



lot, f^fLEDft ffifi^^WZV^* 
5 0 



"7 V2 b^—isttffit^ 



(72) mm^- ±h 



3K007 AB02 AB03 AB06 DB03 
4J032 BA07 BA12 BA13 BB06 CA03 
CA12 CA14 CB05 CE03 CC03 



